Dietary heme adversely affects experimental colitis in rats, despite heat-shock protein induction.
Research on dietary modulation of inflammatory bowel disease is in its infancy. Dietary heme, mimicking red meat, is cytotoxic to colonic epithelium and thus may aggravate colitis. Alternatively, heme-induced colonic stress might also result in potential protective heat-shock proteins (HSPs). Therefore, we investigated the effect of dietary heme on trinitrobenzene sulfonic acid (TNBS)-induced colitis in rats. Rats were fed a high-fat control diet or a similar diet supplemented with heme. After dietary adaptation, rats were rectally infused with TNBS for colitis induction or saline for sham treatment. Colitis severity was evaluated and several markers were quantified in colonic mucosa isolated 1 wk after colitis induction. Furthermore, cytotoxicity of fecal water and serum α-1-acid glycoprotein were measured. Dietary heme increased cytotoxicity of the fecal water. Heme-fed sham-treated rats had higher colonic HSP-25 and heme-oxygenase-1 mRNA levels, which was confirmed by immunohistochemistry. HSP induction by heme was associated with decreased protein levels of myeloperoxidase and interleukin-1β after subsequent TNBS infusion. However, no dietary effects were observed on histologic colitis score. Furthermore, body weight gain, colon length, and food intake were lower and α-1-acid glycoprotein concentrations were higher in heme-fed colitic rats. In addition, somatostatin, involved in mucosal repair, was not changed with TNBS infusion in heme-fed rats. Dietary heme adversely affects colitis, despite HSP induction. We speculate that the irritating influence of dietary heme, being continuously present in the colon, impairs recovery after colitis induction. A diet high in red meat might be a risk factor for inflammatory bowel disease development.